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REMARKS 

In response to the Office Action dated November 28, 2003, Applicants respectfully 
request reconsideration bused on the above claim amendment and the following remarks. 
Applicants respectfully submit that the claims as presented are in condition for allowance. 

Claims 1-7 and 1 6-18 are ponding in the present application and claims 1-3, 5-7 and 
1 6-1 8 have been examined. Claims 1 and 5-6 have been amended, and claims 2-3 and 16 
have been canceled without prejudice. Support for the amendment can be found in the entire 
specification, for example, lines 2-6 of page 8 of the Specification. No new mailer has been 
added by the amendment. 
Claiw Rejections Under 35 U.5.C. § 103 
Cl aims 1.7 a nd 17-18 

Claims 1, 7 and 17-18 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Kadomura, U.S. Patent 5,401,358 (hereinafter "Kadomura") in view of Minion ct al, f 
U.S. Patent 5,883,005 (hereinafter "Minton") and further in view of Hamamura et al., U.S. 
Patent 5,342,448 (hereinafter "Haniamura") for the reasons stated on the pages 3-4 of the 
Office Action. 

Claim 1 is a layer-by-layer etching apparatus using a neutral beam, the layer-by-layer 
etching apparatus, comprising a reaction chamber having a stage therein on which a substrate 
to be etched is mounted; a neutral beam generator, including: an ion source for extracting an 
ion beam having a predetermined polarity from a source gas and for accelerating the ion 
beam; and a plate-shape reflector which is positioned in a path of the accelerated ion beam 
and in tillable to control an incident angle of the accelerated ion beam in a range of 75 to 85 
degree from a vertical line with respect to a surface of the reflector, whereby the reflector 
reflects and neutralizes the accelerated ion beam to generate a neutral beam and to supply the 
neutral beam into the reaction chamber; a shutter disposed between the neutral beam 
generator and the reaction chamber, for controlling the supply of the neutral beam into the 
reaction chamber; an etching gas supply for supplying an etching gas into the reaction 
chamber; a purge ^as supply for supplying a purge gas; into the reaction chamber; and a 
controller for controlling the supply of the source gas, the etching gas, and the purge gas and 
opening and closing of the shutter. 

The Examiner states that although Kadomura, Minton and Hamamura fail to expressly 
disclose the reflector of the original claim 3, Col. 6, lines 32-40 and Cob 27, lines 22-49 of 
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Asakawa ct al., U.S. Patent 5,776,253 (hereinafter "Asakawa") discloses the use of a plate- 
shape metal reflector posilioncd in the path of the beam for reflecting and neutralizing the 
beam. Applicants respectfully disagree with the Examiner as the following reasons. The 
reflector of claim 1 has a plate shape, while Col. 27, line 25 of Asakawa discloses the 
reflector (12a in Pig. 5) has a diamond SLructurc, Further, Asakawa does not teach "whereby 
the reflector reflects and neutralizes the accelerated ion beam to generate a neutral beam", 
recited in claim I, 

Furthermore, the feature "a plate-shape reflector which is positioned in a path of the 
accelerated ion beam and is tiltable to control an incident angle of the accelerated ion beam in 
a range of 75 to 85 degree from a vertical line with respect to a surface of the reflector", as 
recited in claim 1, is not taught or suggested by any of Kadomura, Minton, Hamamura and 
Asakawa. Although the Examiner slates that Fig. 1 and Col, 5, lines 51-68 of Fetzer et ah, 
U.S. Patent 4,794,258 (hereinafter "Fetzer") discloses an apparatus with a neutral bc;im that 
includes a reflector (12) which is tiltable to control an angle of incidence of the ion beam 
which is incident thereto, fetzer docs not teach or suggest the specific incidence angle of the 
ion beam with respect to the surface of the reflector. Thus, Fctzcr does not have an effect for 
preventing the reflected neutral beam from bombarding unnecessary ions and dispersing, 
thereby inhibiting fin anisotropic etching process, which is obtained by the invention of claim 
1. 

Tims, any combination of Kadomura, Minton, Hamamura, Asakawa and Fetzer docs 
not teach or suggest all the features of claim 1, for example, the feature "a plate-shape 
reflector which is positioned in a path of the accelerated ion beam and is tiltable to control an 
incident angle of the accelerated ion beam in a range of 75 to 85 degree from a vertical line 
wiLh respect to a surface of the reflector, whereby the reflector reflects and neutralizes the 
accelerated ion beam to generate a neutral beam and to supply the neutral beam into the 
reaction chamber", as recited in claim 1 . Accordingly, claim 1 is believed to be patentable 
over the combination of Kadomura, Minion, Hamamura, Asakawa and Fetzer. Claims 7 and 
17-18 depend from claim 1, and thus are believed lobe allowable due to their dependencies 
on claim 1. 
Clai ms 2-3 a nd 5 

Claims 2-3 and 5 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Kadomura in view of Minton and Hamamura , and further in view of Asakawa for the 
reasons stated on the pages 4-5 of the Office Action. Since claims 2-3 have been canceled 
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without prejudice, the rejection ofclaims 2-3 is moot. Claim 5 depends from claim 1, thus is 
believed 10 be allowable due lo its dependency on claim ] , 
Claim 16 

Claim 16 was rejected under 35 U.S,C § 103(a) as being unpatentable over 
Kadomura in view of Minion and Hamamura and further in view of Asakawa and further in 
view of Fetzer for the reasons stated on the payes 5-6 of the Office Action. Since claim 16 
has been canceled without prejudice, the rejection of claim 16 is moot. 
Claim 6 

Claim 6 was rejected under 35 ILS,C\ § 103(a) as being unpatentable over Kadomura, 
in view of Minton and Hamamura and further in view of Asakawa, and further in view of 
Chen et al, US. Talent 6,33 1 ,701 or Lob, U.S. Patent 5,036,252 (hereinafter "Lob") for the 
reasons stated on the pages 6-7 of the Office Action. 

Chen or Lob does noL teach or suggest the feature "a plate-shape reflector which is 
positioned in a path of the accelerated ion beam and is tillable to control an incident angle of 
the accelerated ion beam in a range of 75 to 85 degree from a vertical line with respect to a 
surface of the refleclor, whereby the reflector reflects and neutralises the accelerated ion 
beam to generate a neutral beam and to supply the neutral beam into the reaction chamber 1 *, 
as recited in claim 1. Thus, Chen or Lob does not cure the deficiency of the combination of 
Kadomura, Minton, Hamamura and Asakawa, Accordingly, the combination of Kadomura, 
Minion, Hamamura, Asakawa, Chun or Lob docs not render claim 1 obvious. Claim 6 
depends from claim 1 , thus is believed to be allowable due to its dependency on claim 1 . 
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Conclusion 

In view of the forgoing amendments and remarks, Applicants submit that this 
Application is in condition for allowance. Gaily notification to this effect is requested. 

If there are any charges due in connection with this response, please charge them to 
Deposit Account 06-1 130. 

Respectfully submitted, 
CANTOR COLBURN LLP 

^Soonja Bae 

Reg. No. (See Attached) 
Confi rmation No. 2 1 73 
CANTOR COLBURN LLP 
55 Griffin Road South 
Bloomfield, Connecticut 06002 
Telephone: 860-280-2929 
Facsimile; 860-286-0115 
FLO Customer No. 234 1 3 

Date: February 27, 2004 
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BEFORE THE OFFICE OF ENROLLMENT AND DISCIPLINE 
UNITED STATE PATENT AND TRADEMARK OFFICE 



LIMITED RECOGNITION UNDER 37 CFR § 10.9(b) 



Soonja Bae is hereby given limited recognition under 37 CFR § 10.9(b) as an employee 
of Cantor Colburn LLP to prepare and prosecute patent applications wherein the patent 
applicant is the client of Cantor Colbura LLP, and the attorney or agent of record in the 
applications is a registered practitioner who is a member of Cantor Colbnrn LLP. This 
limited recognition shall expire on the date appearing below, or when whichever of the 
following events first occurs prior to the date appearing below: (i) Soonja Bae ceases to 
lawfully reside in the United States, (ii) Soonja Bae's employment with Cantor Colbuni 
LLP ceases or is terminated, or (iii) Soonja Bae ceases to remain or reside in the United 
Slates on an H-l visa. 

This document constitutes proof of such recognition. The original of this document is on file 
in the Office of Enrollment and Discipline of the U.S. Patent and Trademark Office. 



Expires: August 4, 2004 




Harry I Moatz 
Director of Enrollment and Discipline 
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